Design of a detachable type fish drier by Pillai, S.A. et al.
Design of a Detachable Type Fish Drier 
S. AYYAPPAN PILLAI, P. VASUDEVA PRABHU and K. K. BALACHANDRAN 
Central Institute of Fisheries Technology, Cochin - 682 029 
The paper describes the design of a detachable type fish drier which has been 
designed to operate on commercial scale. The drier with a raw material capacity of 
one tonne has been designed after effecting all improvements on the design of the 
existing tunnel driers available in India. The cost of one drier works out to 
Rs. 2,16,700/- app.coximately. 
Even though preservation of fish by sophis-
ticated means such as freezing and canning 
is adopted and widely practised,drying still 
continues as the simple and cheapest mode 
of preservation especially during the fishing 
season when bulk quantities have to be 
processed. The traditional method of 
drying under open sun is still prevalent. 
However, sun drying poses difficulties espe-
cially during rainy seasons. 
Prabhu et al. (1963) described a labora-
tory model tunnel drier developed at the 
Central Institute of Fisheries Technology, 
Cochin on which several studies to moni-
tor drying parameters have been carried out 
by various research scientists. Based on the 
data collected from the laboratory model 
drier, a half ton drier was designed by Swa-
minath (1964). The body of the drier was 
of wood (Anjili). The air heating was pro-
vided with electrical heaters of 80 kw capa-
city and an axial flow pattern fan had been 
used to circulate the hot air over the fish. 
The next attempt was done by Chakraborty 
(1977). In his design, the capacity has been 
raised to one ton and the basic structural 
arrangements of the drier was more or less 
similar to the one designed by Swaminath 
(1964) except that the body was of reinfor-
ced cement concrete instead of wood. The 
air was heated by steam or by electricity. 
Design considerations 
The performance of the laboratory and 
commercial models were observed. For a 
longer life and safer operation the wooden 
construction has to be avoided and more-
over wood is no longer cheap. As regards 
R.C.C. construction, even though it is quite 
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sturdy and long lasting and with sufficient 
insulation properties ic becomes a permanent 
structure so that the fabrication has to be 
done perfectly as no modifications are possi-
ble afterwards. It occupies more space, 
not cheaper and is not possible to shift :i.t 
to some other locality if needed. The major 
drawback of this drier is the uneven dis:ri-
bution of air inside the drying tunnel as the 
heated air has to turn around by 180° 
before reaching the drying tunnel. Even 
though air-deflectors have been provided it 
has been observed that there is still air at 
the top of the hot air entry end of the tunnel. 
The trolleys are very heavy as each trolley 
has to carry 200 kg of fish over and above 
its own weight and extra railings on both 
ends of the drier are required to push them 
into and pull out of the drier. Considering 
an these, it has been decided to improve the 
design features of the drier. 
Details of improved drier 
In order to simplify the construction and 
to enable shifting of the drier. to suitable 
localities in future, the drier body has been 
designed with fibreglass for the inner wans 
and G.I. sheet for outsfde with 50 mm thick 
:fibreglass resin bonded slabs for the insula-
tion in between. The drier body has been 
made up of four pieces for easy transporta-
tion, instaHation and easy dismantling if 
needed. The overall dimensions of the 
drier body are 7.1 m long 1.35 m wide with 
a heigb.t of 2.35 m as illustrated in Fig. 1. 
There is a partition wall made up of G.I. 
sheet at a hei ;ht of 2 m which separates the 
drying tunnel from the air circulating upper 
chamber. Instead of the doors on two ends 
of earlier designs, there are two insulated 
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Fig. 1. Detachable fish dryer 
doors on the front side for the pushing in 
and pulling out the trolleys. One extra 
door has been provided at the left hand end 
for pushing the trolleys correctly. Ten 
troUeys made out of G.I. pipes. supported 
on swivel casters are used for carrying fish 
trays, each trolley carrying 100 kg fish for 
drying (Fig. 2). The trolleys with fish will 
be light enough necessitating no railings for 
their movement. 
The major cost of the whole installation 
of the earlier design is that of the drying 
trays which were made out of aluminium 
sheets. In order to reduce the cost, drying 
trays were made with mild steel angle iron 
frames welded with welded mesh and resin 
coated to prevent rusting (Fig. 3). One of 
the m3.jor improvements in the design is the 
positioning of the heater unit and the air 
circulation system. An air blower of cen-
tr:i.fug1l type with a capacity to displace 
300 cum/mit is used in place of the axial 
flow pattern fan used in the earlier designs. 
The centrifugal air blower has a higher 
static head of 100 mm thereby ensuring uni-
form air :flow up to the end of the drying 
tunnel. Three heater units. of 20 KW capa-
city each with individual control switches 
and relay circuits have been provided and 
they are switched on and off automTtically 
with built in thermostat so that the tempera-
ture of the air in the tunnel can be mainta-
ined in the range of 30°C to 100°C. The 
heater unit and the air blower are arranged 
at the right hand end of the dryer body. By 
this arrangement the heated air passes 
through the drying tunnel horizontally with 
out any change of direction so that uniform 
air velocity is ensured throughout the drying 
tunnel. An air baffie arrangement has 
been provided at the air inlet of the tunnel 
for even distribution of air. In the earlier 
designs the heater and air circulating fan 
were loaded on the upper :floor over the 
main drying tunnel necessitating heavy cons-
truction of the drier body to take up the 
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Fig. 2. Trolley 
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weights of the above mentioned machinery. 
This is avoided in the present design and the 
partition between the upper air recirculating 
chamber and the main drying tunnel need 
be a thin sheet only. 
l500 
Fig. 3. Drying tray (resin coated) 
The other provision in the drier consists 
of (1) an exhaust fan with capacity to dis-
place 30 m3 of air per minute with simmer-
stat control provided at the end of the drying 
tunnel to remove moisture laden air from 
~he .drying atmosphere. (ii) Two mercury-
m-d1al thermometers installed at· the two 
ends of the drying tunnel to measure the air 
temperature. (iii) An energy meter to meas-
ure the actual power consumption during 
the drying operation. 
Installation and operation of drier 
Drier as per the design was fabricated 
and installed at the premises of Kerala Fisher-
ies Corporation Ltd. Cochin which is another 
~ollaboratory .organisation in the IDRC pro-
3ect yested .with the responsibility of com-
mercial d:rym~ and marketing of fishery 
products. Trial runs of the drier carried 
out with different types of fish yielded the 
following information. 
(i) It takes only 10 min to raise the tem-
perature of the air inside the dryer 
to the operating level of 40-45°C. 
(ii) Temperature at different parts of 
the drying tunnel is uniform. 
(i:i.i) Uniform air velocity is obtainable 
at different parts in the drying tunnel. 
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(iv) Average energy consumption of ele-
ctrical energy is about 10 KWH. 
Cost of drier 
The total cost of the drier including ins-
tallation chMge came to Rs. 2.16,700/- as 
listed below: 
Parts of the drier 
Drier body 
Heater unit 
Air blower with motor 
G.I. pipe trolleys 20 nos. 
Dryingtray-560nos. 
Energy meter, exhaust fan 
Thermometer - 2 nos. simmerstat 
to regulate exhaust fan 
PVC wire - 30 metres 
Main switch 2 nos. 
Sundry expenses and 
installatio.o charges 
Total 
Rs. 
47,752.32 
21,793.60 
23,916.75 
33,728.26 
72,333.80 
1;659.45 
1,715.00 
1,864.80 
1,143.30 
10,789 .. 05 
216,696.33 
The high cost of the unit is due to double 
the quantity of trolleys and drying trays used. 
Th.i.s has been done for two reasons. First, 
as the drying operation is in progress with 
one batch, the next batch can be arranged 
.in the trays and trolleys so that as soon as 
one batch if finished, the next batch can be 
loaded without any time lapse. The second 
reason is that smoking chamber also has 
been designed in such a way that the same 
trolleys and trays can be used for smoking 
operation. So if we reduce the excess no. 
of trolleys and trays from the drier unit 
the total cost can be reduced to Rs. 163,665 
:i.f excess trolleys and trays are avoided. 
The authors wish to thank Shri M.R. Nair, Director, 
Central Institute of Fisheries Technology, Cochin 
for the encouragement and guidance in this work. 
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